We have selected 5 protein families from the data used in the mfDCA paper by Morcos at al. 2011 (Ref. [8] in the main text), cf. the table providing names, sequence lengths, sequence numbers and effective sequence numbers after standard reweighting at 80% sequence identity. These families have short sequence length for faster inference. They do use the original MSA of [8], since currently Pfam is based on reference proteomes, i.e. sequence ensembles are already phylogenetically pruned.
I. SUPPLEMENTARY FIGURES FOR THE MAIN TEXT
This section includes figures that are referenced from the main text.
II. RESULTS ON PROTEIN FAMILIES
We have selected 5 protein families from the data used in the mfDCA paper by Morcos at al. 2011 (Ref. [8] in the main text), cf. the table providing names, sequence lengths, sequence numbers and effective sequence numbers after standard reweighting at 80% sequence identity. These families have short sequence length for faster inference. They do use the original MSA of [8], since currently Pfam is based on reference proteomes, i.e. sequence ensembles are already phylogenetically pruned.
Supplementary Figure S1 : Average Hamming distance between sequences as a function of their evolutionary time distance on the phylogenetic tree. Symbols are computed from artificial data with branch length ∆t = 0.3 and µ = 0.4. The full line shows a fit to Eq. (9), with resulting mutational parameterμ = 0.357. Note that the deviation from the true value µ results from the fact, that the dynamics of a coupled Potts model is fitted to a curve derived for an independent-site evolutionary dynamics. Slowing down due to coupling effects leads to an effectively smaller mutational rate.
Supplementary Figure S2 : Pearson correlation in predicting energies of single mutants for µ L ∆t = 3 averaged over reference sequence at a given Hamming distance to the closest sequence in the biased sample, as a function of this Hamming distance. Error bars are inversely proportional to the square root of the number of sequences in each hamming distance bin. Profile and Potts models are inferred either directly using biased data, or using corrected single site frequencies.
Supplementary Figure S3 : Pearson correlation in predicting energies of single mutants for µ L ∆t = 3 averaged over reference sequence at a given Hamming distance to the closest sequence in the biased sample, as a function of this Hamming distance. Error bars are inversely proportional to the square root of the number of sequences in each hamming distance bin. The Potts model is inferred either directly on biased data, either using corrected single site frequencies, either using corrected pairwise frequencies. 
